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Abstract: 
 
 Marine organisms such as coral reefs, mangroves or seagrasses play a crucial role in 
protecting coastlines from erosion and some even allow land to extend seawards. Among all, 
seagrasses – a type of aquatic ecosystem found in shallow waters, are exceptionally essential 
but sadly overlooked by humans. Seagrasses provide the habitat for a considerable number of 
marine organisms, stabilise the ground, play an indispensible part in the food chain, et cetera. 
However, when an oil spill occurred last year at Chek Jawa, Singapore where large seagrass 
meadows can be found, it caused great concern among scientists and environmentalists as 
there is no certainty about the impact crude oil would bring to intertidal seagrasses. Thus, our 
group wanted to figure out what is the answer to this growing concern. By carrying out 
laboratory stimulated experiments, we aimed to find out the effects of oil on Hyrilla, a 
relative of seagrasses that lives in freshwater and hence, draw rational conclusions. 
  
Introduction: 
 

Seagrasses are flowering aquatic plants, living fully submerged in seawater and are 
found throughout the world in coastal and estuarine zones (den Hartog, 1970). Seagrasses 
provide a habitat for a great amount of marine life which is not adapted to fast swimming 
such as seahorses. They provide shelter for smaller, less predatorial fish and are a critical part 
of an overarching ecosystem. Seagrasses are a vital part of a rich and diverse beach. Dead 
seagrass leaves, as they decay, provide nutrients to other ecosystems (WILD, 2008).   The 
underground stems and roots of seagrasses stabilise the ground, while their leaves slow the 
water flow and thus help keep sediments down and the water clear. The leaves also trap 
sediments and detritus and contribute to the nutrient cycle in the ecosystem. Therefore, 
seagrasses provide coastal zones with a number of ecosystem goods and ecosystem services, 
for instance fishing grounds, wave protection, oxygen production and protection against 
coastal erosion. These make seagrasses the third most valuable ecosystem globally 
(McKenzie et al, 2006). Scientific reviews and improved working methods have shown that 
seagrass herbivory is a highly important link in the food chain, with hundreds of species 
feeding on seagrasses worldwide, including green turtles, dugongs (both listed as “critically 
endangered’ in the Red List of threatened animals globally) , manatees, fish, geese, swans, 
sea urchins and crabs (Short et al, 2011) However, due to their near shore distribution, 
seagrass habitats are susceptible to oil spill contamination. 

However, seagrasses are in a global decline, with 30,000 square kilometres lost in 
recent decades (Al‐Youm, 2012)This decline in seagrass’ growth has affected other organisms 
due to its role as a key link in the ecosystem. Human disturbance is the main cause of this 
issue (Korschgen, 1992) The addition of excessive nutrients such as nitrogen and phosphorus 
due to eutrophication stimulates growth of algae and micro-algae in the habitat. This, in turn, 
reduces the amount of sunlight reaching the seagrasses thus reducing the rate of 
photosynthesis. Other causes include mechanical destruction of habitat and overfishing near 
seagrasses meadows. 



  
The oil spill on the 25th of May 2010 occurred when two oil tankers collided at 6.05 

am, spilling an estimated 5,000 tonnes of crude oil (Bong, 2010). Oils contain thousands of 
different compounds and are described as one of the most complex and variable mixtures to 
study toxicologically (API, 1999) 

As oil contamination can have deleterious effects on intertidal organisms, including 
mangroves and intertidal seagrass habitats, we wish to investigate whether or not seagrasses 
were affected, and how they were affected by the spill. Previous research suggests that 
amongst seagrass species, there is a wide diversity of responses to petrochemicals (Thorhaug, 
1988) and studies investigating the effects of chemically dispersed oil to subtidal species 
have shown conflicting results. Macinnis & Ralph (2003) found the addition of chemical 
dispersants to oil had less of an effect on subtidal seagrass than non-dispersed oil, whereas 
Hatcher and Larkum (1982) found the complete opposite in that the dispersed oil had a 
greater impact than the non-dispersed oil. Thus, the aim of our project is to investigate the 
extent of harm on Hydrilla and see if the oil type and dispersion will affect the survival of 
Hydrilla.   
 
 
Materials and Methods: 

Laboratory stimulated experiment: 

Since access to natural seagrasses is limited, thus, in situ experiments cannot be 
carried out. The collection of natural-occurring seagrasses at the shore of Singapore as well 
as crude oil was also not possible. Thus, we decided to test different types of oil of different 
densities : motor engine oil (the heaviest), cooking oil and baby oil on some Hydrilla placed 
in plastic tanks containing water.  Other equipment consisted of measuring cylinders to 
measure the amount of oil applied, lamps to provide the hydrillas with artificial light for them 
to photosynthesize and data logger to measure the amount of dissolved oxygen in the water of 
each tank.  

 The procedure for the experiment was rather simple. 4 plastic tanks, each containing 
8 litres of water and a stalk of Hydrilla plant were used. Then 60ml of each type of oil was 
poured separately into 3 tanks while the 4th tank served as a control (without oil).  The 
Hyrilla plants were left submerged in the tanks for four days. Oxygen production from each 
tank was recorded hourly by using a data logger. 

 
 
 
 
 
 
 
 
 
 



Results : 
  Dissolved oxygen in the presence or absence of different types of oils/mg/L

Time / hour  Control   Baby Oil  Cooking Oil  Motor Oil 

0  6.8  7.8 7.1 7.1

1  7.0  5.0 6.2 6.2

2  6.7  5.1 6.3 6.1

3  7.0  5.2 6.4 6.0

4  6.7  5.4 6.0 5.8

5  7.0  5.5 6.2 6.0

6  7.1  6.4 6.1 6.3

7  6.6  6.4 6.3 6.1

8  6.9  6.5 6.5 5.9

9  6.7  5.2 5.7 5.6

10  6.6  5.2 5.5 5.5

11  6.3  5.3 5.8 5.1

12  6.5  5.1 6.1 5.3

13  6.7  4.9 5.9 5.7

14  6.4  5.2 5.7 5.4

15  6.2  5.1 5.3 5.3

16  6.2  5.1 5.0 5.3

17  6.4  5.3 4.8 5.4

18  6.1  4.9 4.5 5.5

19  6.3  4.5 4.7 5.1

20  5.9  4.8 4.4 5.2

21  5.8  5.1 4.3 4.9



  Dissolved oxygen in the presence or absence of different types of oils/mg/L

Time / hour  Control   Baby Oil  Cooking Oil  Motor Oil 

22  6.0  5.0 4.5 4.6

23  5.7  4.8 4.2 4.7

24  5.5  4.5 4.1 4.5

30  5.5  4.1 3.8 4.5

36  5.0  3.3 3.5 4.8

42  4.7  3.0 3.5 4.1

48  4.6  2.9 2.7 3.4

54  4.6  2.9 2.7 3.4

60  4.6  2.9 2.6 3.4

66  4.6  2.9 2.6 3.3

72  4.6  2.9 2.6 3.3

78  4.6  2.9 2.6 3.3

84  4.4  1.9 2.2 2.5

90  3.8  1.6 1.4 1.7

96  3.2  1.1 0.9 0.9

Table 1: Amount of dissolved oxygen in the absence and presence of different types of oil 
over time. 
 
Discussion : 

From Table 1, we can see that the oxygen levels in all four tanks gradually decreased, 
to come to different final readings from the roughly similar initial readings ranging from 6.8 
to 7.8 mg/L. The control experiment’s decline in oxygen levels can be associated with the 
fact that the conditions of the Hydrilla plants were less than perfect since they were removed 
from their freshwater conditions before the experiment. The use of artificial light instead of 
sunlight in the experiment might have affected the rate of photosynthesis in the plant. Also, 
the use of chlorinated tap water in the experiment might have affected the plant’s rate of 
photosynthesis because the plant did not receive the appropriate minerals needed for proper 
growth. We had expected all of the plants’ dissolved oxygen levels to decrease, but we also 
expected them to decrease at significantly different rates. 

 



  Baby oils and cooking oils are what can be considered as being non-persistent oils. 
Persistent oils contain large amounts of heavy hydrocarbon fractions, and do not dissipate 
quickly. According to a paper by Barbara Davis of the US Environmental Protection Agency 
(2004) on the determination of oil persistence, about 80% of non-persistent oils (cooking oils 
and baby oils) are expected to dissipate into the surroundings in the form of non-toxic 
substances. This corresponds with what we had noticed in our results, as the baby oils and 
cooking oils’ addition to the Hydrilla’s habitat led to huge decrease in dissolved oxygen 
levels at first after the initial 36 hours, dropping from 7.8 and 7.1 to 3.3 and 3.5 mg/L 
respectively. However at about the 72 hour mark, the baby and cooking oils started to have 
less of an effect on the dissolved oxygen levels in the tanks, staying at 2.9 and 2.6 mg/L until 
8 hours later. In the tank polluted with the heavier motor engine oil, the rate of reduction of 
the dissolved oxygen levels decreased at a constant rate to eventually match the levels of the 
cooking oil at 0.9 mg/L, even though the decline at first was very gradual.  
 
  According to our initial hypothesis, we expected the heavy motor engine oil to be the 
most lethal to the Hydrilla plants and the effect to be immediate. However, all the oil affected 
the plants gradually. Also, we noticed that the non-persistent oils of the baby oil and cooking 
oil initially dispersed at an extremely fast rate while the motor engine oil seemed to form 
globules on the water surface. Due to the different rates of dispersion, the baby and cooking 
oils formed a fine layer at the water surface quickly and reduced the penetration of sunlight 
and dissolved oxygen in the water. Thus, this resulted in the rapid initial drop in the dissolved 
oxygen in these two tanks. The motor engine oil, however, formed globules on the surface, 
then became finely spread out only after about 3 days of the experiment.  
But eventually, all three experimental tanks reached stable dissolved oxygen readings of 
about 1.0mg/L. In conclusion, this showed that regardless of oil type, oil eventually had a 
detrimental effect on Hydrilla in the long run. 
 

Generally, when it comes to oil contamination in a real spill, the use of a dispersant to 
reduce the surface tension between the oil globules to make them spread out in the ocean can 
have many consequences. For example, the oil might be dispersed to somewhere where 
contact and exposure to aquatic plants and animals is greater, or the currents and tides of the 
high seas might disperse the oil far away, where the oil can still deal plenty of damage by 
releasing toxins to marine life, but is now harder to control. However, as bad as those 
backlashes might seem, we learnt that the use of dispersant is crucial to protect aquatic plants. 
In our experiment, we saw that the amount of oxygen produced by Hydrilla in the tanks 
covered with oil decreased greatly and the colour of the leaves changed to yellow. This 
indicated that the Hydrilla plants were not able to photosynthesize well. Further tests should 
still be carried out to investigate if surface area and rate of dispersion of the different oils are 
important factors in affecting the amount of dissolved oxygen in the tanks. For now, since oil 
has a harmful effect on Hyrilla, it indicated that the seagrasses could be harmed by oil too. 
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